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TN (Twisted Nematic) ^ fcM^^fi^te, m&tfM 

«AWT, ^H¥5 - 6 8 2 2 1f^iiCli, 1 7^-;i/H«3KO II 
ffi©Mg^giibT, #l¥9 - 9 0 9 1 0^&ffiK:&, 
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lRtfS£2 r<*tt*»6ft*n* (ntt2^0l|S[) Cr»tt»Sffl^ 
l0 7#tt*f£aftU Bftbfc7#tt#®f£l rWttfc«ktJ r 

#tt \z .j: 0 r * nfc Rifem* c «k 0 $ n 5 mm o $ 2 

lRtf!2 r4*tt*>Sfc*nffl (nJi2&±©SE#) ©7#tt*t£fflV> 
TtI1^^> ^T^#jM^KJ&t;Tn{@©7#tt:ft©4 , ^£> 1 © 
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£0 r*&2titt&*m*\zxQmwitsti*nx<Dn2#i6mmikbifi 
a*te#i/TAffj^a»A#tt*3*a*r*!:t3&«Tr*a. 

jIiR¥l£te> (n + 1) fl«DB*$l^nyi?tt«^n*^fffiT 

##iS«H:fttf»2 r#tf®1*Jt«, k § 1 ~n <Dm$kt Vfct%\z, 
k/ (n+1) ROC (1-k) / (n+1) bMRlStlZ Z. tifi 

z.<DM%, (n + i) momm* 2 t-tz^uy 2%.$LT?m 
1 ftftmmttRxtm 2 ®«ifc&«^r^#aa*K:ttbTa«fc# 

|2Ii®iSb ( = mXSa> m> 1 ) 2'-tf:?H 

7n yawn* 1 #*m«it t» 2 $Hfrffi«jfc e nfc# 

& r ttt^foi i ®sutRr;i 2 sstbtt, i/ (m+i) & 

tfm/ (m+1) © + a*&Bft«*n* UH. 

^*ttT»i»*B«itRrKji2^w*itft*»^*aa*ic#b 
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$2M$iiSb ( = mXSa> iCT, m> 1 ) SSI 2 it^H 

?uy *7msL-vm i #*ib«h;£» 2 ftftmmit t^&jgfc &n&# 

££5 £&#§*K:<fcD£7#tt*fflv>T7£ifc£*'i& 

2 nfioiH*©*^ 5^^/ , «^;^ft*&-rs.ifi**a^"rsck5 nit 

fc£V>o ^ r #ttf ©I l ^IBittR^I 2 r ^tllttli 

, 1/ (2 + 2m) > m/ ( 2 + 2 m) , 2/ ( 2 + 2 m) , (1+m 
) / (2 + 2m) , 2m/ (2 + 2m) , (2+m) / (2 + 2m) & 
tf (2m+l) / (2 + 2m) GD*^ & MRZtlZ Z. tf)W& h V>. 

^2BtItSbfi 1. 2Sa^Sb^2Sa0i^$ifetii: 

afttts&sii-a £ tarns 
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GBSt&tfBH^&fc^^ffcKickD r^&£ft£2 n ffl <Z> EH # tf> 

«j$n^li^o^2^^ffi^i:bi^S^r#tt^t^UT ; ?e6SJe)^n 
fc#;fi®lif£i:&3i;5K:> li^fi/ ^fc^ViTr ^ifcSnfc 2 nffl 

i:j|!S:Slll&tf»2rWtt^6ft*nfl (n « 2 EU:©8ft) ©r^ 
0 T***nfcl!*«Mfc:«kOBft*ns®#0*l^#1ifaH:i:, ft 
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, m^-r^mmm\zML-k.m 1^2 r#ttfc«fc& rfctfcsnfcifc 
i2«, 01 \z7*~rm£k%7j<&^z®^*>n2>% 1 1 r##r 

1 r##r 2 B (D-M*®.Wt 2>fctbOft&m'Z&%> o 

04 ft, 0 1 c^-r$i!^l£@l£^e>ft55l3ffl©SI 1 r#ttr 
1 CRtffg2 r^ttr 2 C©-0!*l&9i , f *£»©1*ttBI*C*S. 

05«, 01 ic*i"tta*wSfliKmi&n**i7&s^3aorw 

0 6 te, 0 1 fc^f ^a^SSfc^SSii^fcJSDfer^tt^J^O 
-011 * IK f § © 0 T? * § . 

0 8 fis 0 7 fc*Tttl&/WI'®®*©*&&*1"£aiaT?»*. 

09 07 t^tili^IfclVi & ns^ 1 i©I 1 r#&7 
1A, Ili0^2rWr2A, ^2lollr^rlBS^2 

01 ltt, *%HJ0^3HJfi^ffitc.J:§^^^^gS©«^^^-r^ 
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Hun mi lfcjs-fttMw&fcfcfflVi&ns* i75£#7 a© 

m l r#&r l A~r l GS^2 r#^r 2 A~r 2 gc-WSKW 

inn 01 1 \z*irmik&*%w\z&zmmmzmvrcr®&u 

015it 0 1 4fc^r4*ttB0fgl©«#i£*B"C»*. 
01611 0 1 4 fcjj*1-*M4IS08 2 ©ffi^BTiUS. 

0 1 4fc^T#tt00£l3©^#i!£*0T&£o 
11811 0 1 4 \Z7F-?®&m<D$&4<Dffift&*mT*$>2>o 

kt> *56wt«sv b u y ? 7>mm*mm\z~D\,*Tmwz^mLf2. 
v # zm&7iimw\z*>mmzm%'ss&'T?$>z>. 

y^HTfft*. 0 1 I3t$|giifijt r lA^EKla, rl 
B^^HSSlbs r I C&mm 1 c , T2A^@i2as r2B^ 
^[e!B§ 2 b s r 2 Cg$E!&2 c , -fel^#3~5v /Wl^fifiEi® 6 

rlAfWl a, r 1 B^&EJS&l b, r 1 C^$ltl!& 1 c > r 
2 A^$IUi®2 a, T2B^01^2b> r 2 C^&IeII® 2 c 
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r lA«lftlHl»i ate, S^lto^l 7#&7 1 A£ 

JBV>Tr*ifeU r£ifeLfcBMfcflM**-fel/£* 3^ffl^t5. r2A 
^^mg&2 a«s (ftffcfflf-fll S$^li©i2 rft&r 2 A*JBV>T7 

l r#ftr l A2fetf*2 r#ttr 2 A«* SV>fcffi*tfc r ftteT!* 
1 ARUm2 r^fftr 2 AO-m*mM-f zrcib<Dft o 02 

jEmmn (oft) fc^**** 7 fttt r f 0* #je 

ffi (0!l*J;fzK¥4 5 ft) WltSrttrsfi Bte^-r £3 K: 7 f 

EI2t^1-J:5fc, 7 1 AgftHB 1 ate, ilSOilrtttrl 
A£WU 7 2 A3gjftl§lK2 ate> r #ttr 2 I, 

7 1 A^$0B& 1 a©ffl#Rtf r 2 A^$HI!&2 a0ffl*$iit§l 
ittorWtt^ffi«lD*AA^->T?«JD#A.« 0, lit© 

r^mtm 1 to^r#ftrAift§, £ <£>H 1 lo^sK 7 7 A 

iiEmsi^ (oft) ic**t***7 i Kftt7 f s 2 *>iz#jEmmn\z&tf 
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«H;t,7 2 a^^hii2S2 a ©tB^^ffi ^xmm^ti^Mmo^mm 

1A (x) +3Xr2A (x) =4 x^03tO«fc"5 

1 r#ttr l AStfS2 r#ttr 2 A^^tTi^. MfiSrS^Pfcl - 

r l B^^0S&1 bte> i s £fg2ffi©fgi r^'ttriB* 

/BV>T7 3£ifeU r ^mb£i!*M-5§£-fel^^ 3 ^tH;fr-r S. r2B 

ml, r^siU'fcift«m^*-fev^^4^ffl^'r*. d^T, ^2^ 
msit, mi (i^tti^^iitffl^ &ti5i2t©^ i r#i*r 

1BRI/I2 r^ttr 2 B©-fl£K9if Sfc»©«fttB!T!*£. 03 
C^T^SfCs rlB^WlbH l2Mlr.#ttr'lB$f 
I, r 2 H2«0»2 rftttr 2 B*WU rlB 

££[91$ 1 bOffi^Rtf r 2 B^$HIi?&2 b0ffi#*&afc"f *»2«0 

#14 r 1 Bti2i®i2 r#ttr2B fc^/fcatu ^«©T»tt 
Bl2l0MT#ttrB Z.OW,2 MOiaffi r r B £IE® 
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mitt, r 2 B^^HBS2 b ©fc£i#£ffl ^TmW)-&n%>MM<Dft : faWffi. 
tktt, 2/4 : 2/4fc^££n, g*-r<#Mii^£x it5i, 2 
x r iB (x) +2x r 2B (x) - 4x*»jJDfio*5l:, H2®© 

r l C^j&Hl&l cte, Rftfi^I SS!3lOil rllttrlC* 
/BV>T7fciftU r^ilfcift«i^S"kl/i'^3A[H^t5. r2C 
gj&Hi&2 c H\ I SfI3f©l2 r^ttr 2 C£fflV>T7 

s&u r^^u^^^m-t^ , ti/^^4^a^-rs. cut, msu 

1 CRtf»2 r##T 2 CO-W*R«fSfc»OWtt0T*5. 04 
tStj:^;, r 1 C*SUa»l ctt, ^3Mlr^ttrlCSf 
t, T 2 c$&l!$2 ctt, B3m<D%2 r#ttr2C$IU. ric 
X&Ie!ttl c (DltitjRZtr 2 cmm®&2 c 3 8© 

#14 7 lCii3i0i2r#ttr2 CtM^n, £/&m©7#tt 
»83ffi©'&j£7fttt7 Ct)5:5. Z<D& 3U<D$l&r to&r C tiEM 
Sftfc*^***7«rtt7 £SC#IE®&jilfc:&W-£7#tt7 s £ 
£i£!irf5£> rsJ:Dt)TfiOW^.<ftoT*D, »tt**tt 
ilt^SCi^^^. £tcs *^T^*«ifl****VittHT?*'*7 
#&7 f t©Tn^/h$Vi21 i#fc>5fr>5. 

7 i ca£&ia» i c (Diatj^m^xmwj^n^mmo^m 

mitt, 7 2 C$&m&2 c ©tH^^ffiViTEK^tl^B^©^^®^ 
fttt, 3/4: l/4K:^££ft> St*T^#itj«£x it5t, 3 

1 0 
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x r 1 C (x) + r 2 C (x) = 4 x#j£D£o<k , 5 fc> SB 3tt<Dfg 1 
rtttrl CRtfSS2 r#ttr2 C#^*ifejfc3*rrn*. 

A^;^flfiisiK6tt, M/ujno®AffiA#tP (x) tmmfc 

(x) Kr.koT^bfeififc^m^^r^^lHl^TR^WJ^lel 
rJRJ£H8&7tt, ftft^^l 0 ©AtH##£ P (x) (CJ;^T» 

^wj^®K8 pi»!^s#Hvositig»im#xtK7jc¥i^»iflr^* 

iS/WHO0Affl^ttP (x) l:ioTfilfc8fc 

L T ^ #>*fjfttt £ tit V> 5 ® D A ^ - >T r £*>U 0 3 £ fc 
«>0aftff#S 2 &«fel/£* 5^ttS*f So r fJ^lnlgSBi^^^T 

* «k -5 fc-r * m on* <d%.w*im h h s . 

tl/i7^3tt, »ft(t-3S 1 fcj&DTr 1 A«IhIS§ 1 a, rlBf 
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mm® i bRtf, r i cE^mss i c © 3o©hi i ©m#& 
mnvxtut? ? 5^ta#u aa*#te r i a^$[hb§ i a 
©m#&aiRu aa***^©*^^ i B&mmffi i b©tB#&ji 
jru aa$a*»v>»£«7 i c^&©&& i c ©masa^Ta. 

&HI% 2 bS^T 2 2c© 3 ^©ffl*©*)^ £> 1 ©fcB#£jl 

KUTtl/^^5^fflAt, a»*3&«fiVi»'frttT 2AliIiIUS2 a© 
ffi^saftU aa**ffMO»^ttr 2 B^$&IUS§2 b©ffi#£SiR 

u aa*5^«vi«^»T 2 «&isig&2 c©EU*S3i^-r^o 

•feU^^Stt, a^#S 2\ZfcVX%.V>?9 3, 40200^© 

•f^s i ©m^^M^bTSE»iHi^9^tii*t, aa***®^*^*® 

lS©r#tt^ffl^0O#^.A , ^->C^^J:'5{'r lASsanHBSl aS 
tfr 2 A IE SI® 8 2 aCfctta&.flJDt**., aS&W *»©*§-& tell 2 U 
<Drft&ttM®Q&*-K*'->fcteZ&5fcr l B gift El K 1 bRtf r 
2B&&IIIS&2 b©Hi;tj&«JD#;JL, aa*tf*V>»£tt» 3 ffl© r 4* 
tt*t JBtt OS*./ 1 * "3 fcr l C^&[hJS§ 1 cRtfr 2 eg 

&0B2 c ©t£l#£1j!JD#;L3. 

iWffi«(3i^/^->©-i^^t^0"C*^ (a) &H1«© 
7#tt#ffl^D#*.A#->£^U (b) teff!2@©7#ft*fffl3J0 
#*/t*->**U (c) tt*3iOTl»tt#Ji«Dt^->* 

T#WOf A5tlS. &0*fc*H-SifcI&m£E©«8 

S1\ E15© (a) fc*f &?\z, »ia©r»™«DfW 
4 0*© < 5£ 10* (feT0*) 0»fc*lS©*lr»tt 
r 1 A**JHV>e>*u te©0*fc» lffl©£2 rWr2 A**fflv>6ti*. 

1 2 
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W*0#*W«Jtrau 1/4: 3/4iftS. 

0 5 0 (b) (c^-rj;^ ^2i©r#t^0f^/^ 

1 r#ttr 1 B^fflV^ti, ^D©2pfmfc^2«0^2 r#ttr2B 

ifim\t*$nz>o bfe^t, H2i©^ir#ttTiBoifjASfflvJT 

V>TffiKj£n3Mm0#ffiSitt&, 2/4 : 2/4tft5. 

mmz, 150 (c) t^i-ck^^, i3i0TW««of^ 

*->Ttt, 4Bi©5^1II (£±W*) 0^d3lOl2r# 
ttr 2 Ctftffi^Sft, ffi©fil*fc^3a©» 1 r#ttr 1 C#Jfll>&tt 
l/fd^T, I3i0ll r#'!4r l C0EH#£fflV>Tg&i&$ft3 

n3HiSt0#*imsi»i£&> 3/4:l/4£&3„ 

HUSK* Dttll/WH OSBftU 1 Sfc£DS3n*lUft 

^tS/^^l OKl^l"*. MA^;H 0&> TMJy^ttfcB 

t^tifciicoii^ttsi^/u;^*^ m x \t , tn 

(Twisted Nematic) KS/UJVXttPVA (Patterned Vertical 
Alignment) tt»/1*;Hft/BV>* C 

1 3 
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li/uMo^/n^M-^jiciiaL, ri 

A^H0g§la> 7lB2S&®»lb, 7 1 C^HIgS 1 c , r 2 A| 
^[Hlg§2 a, r 2 B»[slg§2 bWr 2«£|[elg§2 c 
-flilfcMU tl/^^3~5, 7¥«£lIII®7;&tf#«J£lH]&8j« 

n«2^±©^fc) , (n+1) l©Il^l^D>^in^D^ 
n+1) Rtf (1-k) / (n+1) S»iliR$*l3. 

^^mmm\zmcrcr^\±um<D~m^^m-r^rcib(D^mr$>^o 

i§£\ ymfe®m7 it, r 1 At I0g§l a^r 2A»IH1|2 a§ 

s^i-^^86©^^m^s 1 ztuz? 3; 4^m^-r?>o iri^^3, 

4«, 7 1 A^&®{&1 aRtfr 2 A^g|l§JB§2 a (DtH^j £ig& iTt 

/^->Tt 1 A«lHlg§l a&tf 7 2AIH0SS2 a0tti7J^Of 
;t5fca?>©3l&fi^-S 2 £+: 5^fcti#T3. "tVZf 5 r l 
A^#HUg§l a&tf 7 2 A^0gg2 a(D[fl*^li©rWi« 
0#^A^->f^0#^., ilt0^rtttTAi?r^i$nfc* 
«^£MlElg§9'\m#-r5o CK^H, ^-r^£MS£«0~T 

A©^Hfc^§*^r, *?p7^tt7 f t<D-fntfmb'b2^mim<D£ 
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7te, r lB^gHUI&l bRtfr 2B^miHlS§2 b £jH&T3fcJ6£>jl 

b&t£r 2 B^^HI1^2 b©tfJ#£jliRLT-fel/^ 5^ffi* 

B^HIg§ 1 bStfr2 B^^m^2 b0m*^^D#^^>fc!s6OM^ 
fi-JfS 2 5-\Hi*-r§. -fel/^* 5te, r 1 B^mHg§l b 

Rtf r 2 BfggHHg§2 b©ffi££|§2tt©7#i4ft/B^D#*>^-> 

*2Pr#ttr f £©rn^S&/h£^il2@<D£$7#tt7 B 

g^-r^#M3i^^TB~l©Hffl^^§«^, 7^0!® 7 
r 1 C^j&IHi® 1 c^tXr 2 «$IIhIS&2 c ^HiRI-S^g,®^ 
fff^S 1 £-kl/#^ 3, 4^tB^-r§o 4«U rlC^i 

0J2S1 cSlI^t 2 C^H{®2 c <E>tfJ#£jl£RbT-fe 5^tB*-T 
So #«J£Ih1{®8 tt, i3|(Dr#W«Df^^->TrlC 
»0i® 1 cRlFr 2 C^t&0Bg2 c cDffi#£^D#;SL3fcae>£>jliRfi 
#S 2 5^tii^TSo -fel/^5«, r 1 C«0i& 1 cB: 

2 clings 2 c ©ffi#£fg3®<D7#ffi#JBi3D#*A°*->-e 

9^ta*-rs. z<Dm&. s^T^#SiiWTB~ 1 oiHtfesi 

1OT2 7#tt^£&3 3M£>7#tt*f£fflv>T7^#l£*u S^t" 
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fc <fc 0 KM * ti 3 H X © 8ftt £ r 4* 14 *t f£ *f b T ^ 86 £ ft 6 

*HT?&*. H7 fc^*r#fl**giltt» r 1 A^^HB§ 1 a, rlB 
£&0&lb* r 2 A3E&IIIB2 a , r2B«il@B2b, -fel^*3 
-5. /t^;PWHI8S6, r W^EES 7, #«J£|e!i&8, BKS&injgS 9 
&tf$H/l*;i/ 1 0 a 

ha*;h o att, bxm^s a**-r*»ii^^H*s i tmmmm 

2 S a^WT§^2^7*li^S 2 t3^€»*^Sn*®*P 

l^®^ S lRtfSS21*-:?iIXS 2«, 2O0TFT (IIh7>^ 

±l2©«fc5f;:, SliJ-:?®XS KDB^®tiI2^IiS 2 01 
^ffiHtOtttes 1 : 2i^5®?, f6HJ-7H*S 1 fg 2 
XS 2 (D-Jj\zm l r #ttftJfl^ i^l:i2 rftttSJB^sefcfcJ: 
H 1 7#tt&m>fc1^Bii§cD#M*Ii£<h3£2 r«M4*/BV>fcU- 
7mm<Dft^mmVGt*. 2/3 : l/3X»l/3 : 2/3l:i^t 

ffl*0fc0ftJSV>£E£a**C#, 011*. fcf, #l¥7-l 9 1 6 3 4f^ 
*L #1¥8 - 1 5 7 2 3%'£m, #M¥8 - 2 0 1 7 7 7#&«, ft 

1 6 
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1^1 0-142 57 7-9&«fcH*sn£ ±3&*ii/ , t*;i'*Jflv>a 

r 1 AJEiftlHlK 1 a, r 1 B^$[Hg§ 1 b , r 2 A^$||eI& 2 a , r 
2 B^^HIg§2 b&tf/1*;!/^MffiHII&6 fcte, R, G> B 

#«$nfcisMfefe-'f i s#A#£n, ^wj^@i^8fc«, wtf i 

r l ASEifciafc 1 ate, mmtB^ I S^ilioll r^fer i a& 
fflViTr^^t, r3ESIUfci!*«fll^*'fel/^^ 3^ffl**r*. r2A 
^^HIgS2 ate, 8fe4ftfc-£ I S£fgl8©f!2 rft&r 2 A£fflV>Tr 
til, rJg«bfc8ltftfll#ft'fe- 9 5. £ miS 

©fg l r #ftr 1 ARtX^2 r#ttr 2 Ate, S^fcffiJi&rflrteTfc 

r l B gift El & l bte, tfcfcM I S ££§2a©fgl rllttrlBS 
BUT r gift U r**l/fctt*«^* , feV'^^3^ffl*'r*. r2B 
^^0g§2 bte, 8fc^m# I S^i2iOl2 T#ftr2Bi£l^Tr 

r£iftkfciftfcft^*"fel'**4^ffi*-ra. ££T, JI2« 
CDlir^ttr l BRtfS!2 r#ttr 2BI1 £VM;:*@*i& r #'I4T& 

1 A, %l%0%2 r#'l£r 2 A, i2foIl r#ttrl B2fctf*2 
i®!2 r#t£r 2 BO-«l*W9!l1"Sfc«)©#ttia , r»*. 0 9 fcjR 
■f^Ste, r 1 A£ift@l&l ate, Ilfoi lr#ttrlA£fL ( 
r 2 Ag&|E]g§2 ate, »l«0»2rWttr2A*tU rlB^i 
ISg&lbte, i2f0^1r#ttr lB&fl, r 2 B£&lalB2 bte, 
^2i(D^2 r#ttr2 B£W1"3o 

A^;pW0gS6 te, iSi/u;noa©Affl*1lfP (x) tw 
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8^fcB*-t3 0 

r ^ij^mSS 7 WU *fi/^jH0aOA[HA1*ttP (x) tiotl 

g&nig&&aft?"s&«>©8ft{g-ff s i s-tv^^ 3, 4^ffi^i-^ 0 

tStifeC, «i/?^HOa©AIH*»ttP (x) !:iotM$ 

2t fc » U T * 86 2t fS ft £> n T V i § # fa ffi a it T? If 7 H It £ IE ft T 3 
£>©iIiRfs^S 2 &-feU£* 5^fflW5. 

-fcl^* 3 tt r iliRfff^S 1 fcf&DTr 1 A^^lelgS 1 aWr 1 B 
£&I£I% 1 b©2^©tH*©4 J ^£> 1 ©ttJASSftbT-fel^* 5^tH 

#i*V**'&»7 1 B&ifclell& 1 b©tH#£31iRT3o 
•feV£*4«\ IRIfS 1 fcjSUTr 2 A^MIHi® 2 aS^r 2 B 
2 b ©2 o ©&#©*#>£ 1 ©tti*SSiRlTtl/>3' 5^tB 

J^KViW^ttT 2 B«HJg§2 b©ffi#£jI£R-r3o 
•fel^^^5tt, S^m#S 2fc*CT'fel/** 3, 4©20©ffl^© 

3 9 * 3&« & V T fc fc> % II 1 8 © r 4* tt M ft £ ft T V> 3 $ £ « > 
lloll r^ttr 1 A©ffi#£/BV>TSK!&$ft51*:7H^©##®8{ 
^li®^2 r^ter 2 A©ffl**fflViTKtt$ft*U-^H*© 
^*®Sfit*U/3 : 2/3£ftS«k , 5K:7 1 A^^HSS 1 aRtfr 2 

&Tt<zt>%m2m<Dr®&m*W1R2nT^%MG\$, Jg2S©Jill r 

1 8 



WO 2005/038766 PCT/JP2004/015192 

2/3 : 1/3 tfca^Sfcr 1 B^gHHJ&l bR^r 2 B^$lle|j®2 
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